The seasonal population dynamics and within-plant distribution of the seychellarum mealybug, Icerya seychellarum on Hedera helix plants was carried out at the Farm of Faculty of Agriculture, Assiut University during two successive seasons, 2012/2013 and 2013/2014. Results of both seasons revealed that the highest numbers of nymphs and the total number of the pest were recorded during the last week of August. The highest percentages of the total monthly mean count (out of the total year count) were found to be 30.57and 33.24%, in August during the 1 st and 2 nd years, respectively. In addition, mealybug has four generations per year under the field conditions. The effect of weather elements on the pest population was also studied. Concerning the plant heights leaves and branches, the results indicated that the bottom portion had more insects than those of the middle or the top portions. As for the leaf surface, the lower surface sheltered more individuals than those of the upper surface. Leaves harbored a large number of insects than those of branches. Differences in seasonal patterns and within plant distribution should be considered in developing sampling protocols and managing plans for seychellarum mealybug control.
INTRODUCTION
Hedra helix L. is an ornamental plant within its native range, the species is greatly valued for sustaining wildlife which its flowers have been visited by over 70 species of nectar-feeding insects, and its berries can be eaten by at least 16 species of birds. The foliage provides a dense ever green shelter, and is also browsed by deer. (Mitchell, 1975 and Metcalfe, 2005) . Generally, it used for decoration, as groundcover, as a wall covering, climbing up a large tree trunk and for shady locations, especially the darker sides or building or under trees.
The common seychellarum mealybug, Icerya seychellarum (West.) is highly polyphagous insect, distributed in Australasian, Afrotropical, Oriental, Palaearctic and Neotropical regions (Kuwana, 1907; CABI, 1955; Kawai, 1980 and Ben-Dov, 2005) and mentioned in the coccid list of Ezzat and Nada (1986) as being in Egypt.
Seychellarum mealybug has piercing-sucking mouthparts. They feed by inserting slender mouthparts into plant tissues and sucking the sap. Plant parts may be spotted, curled, or wilted. Infestations reduce the vigor and growth of foliage plants, which reduce the beauty of the plant and affect its marketability (Newbery, 1981) or can even kill the plant in case of high densities or annually repeated infestation (Williams and Watson, 1990 and Ben-Dov, 2005) . In addition, the pest can cause an indirect damage due to the interaction with other insect pests or fungal diseases that are attracted by honeydew (Panis, 1980; Dreistadt et al., 1994; Mittler and Douglas, 2003) .
Several mealybug species are vectors of viral diseases for versatile crops e.g. pseudococcus ficus (Signoret) (Tanne et al., 1989; Tsai et al., 2010) and P. virburni (Offinis) both are vectors of GLRa v-3 virus on grapevine (Golino et al., 1995) . In such cases, tobacoo mosaic virus and papaya rings pot virus have been transmitted by seychellarum mealybugs ( Radles and Francki,1965 : Prasad1986 and Follett,2009 . Therefore, the present work aims to study the population dynamics and the seasonal distribution of I. seychellarum. as well as constructing a key to the economic mealybug insect species infesting ornamental plant in Egypt.
MATERIALS AND METHODS
The study was carried out in the Farm of the Faculty of Agriculture, Assiut University during two successive seasons of 2012/2013 and 2013/2014. The normal agricultural practices were performed and no insecticides were used during the period from October, 2012 to September, 2014. Ten plants were chosen randomly for weekly inspection. Each plant was divided into three levels (bottom, middle and top level). From each plant level five leaves were picked up randomly and kept in polyethylene bag, then transferred to the laboratory for examination. The both sides of plant leaves (upper and lower surface) were examined under a stereomicroscope to count the number of the live nymphs and adults of the pest.. The numbers of nymphs and adults of each inspected leave were recorded at the front of each date. Concerning the plant branches, five branches were chosen form each plant level (15 cm. long). The same steps were followed as in plant leaves except for the examination was carried out in the field (in situ).
To calculate the age structure per sample, the mean number of each stage (Adult) was divided by the total and multiplied by 100. This way gave each stage (Adult) a percent proportion of the total per sample regardless the total number of the present insects (i.e. population density). Generation is defined, as the time required for an insect to complete its life cycle. The number and duration of the annual generations of Coccoidea pests, which were estimated depending on the weekly numbers, were worked out according to Audemard and Milaire (1975) formula. To facilitate the comparisons within each studied season and among the two seasons, the weekly counts were monthly accumulated. These monthly counts were estimated in percentages out of the annual total.
RESULTS AND DISCUSSION

Seasonal density monitoring:-
Data in tables 1 -2 show the weekly population counts and the monthly incidence of seychellarum mealybug (nymphs and adults) on H. helix leaves during both seasons of 2012/2013 and 2013/2014.
1-
Season 2012/2013:
Data in Table 1 show that the pest population counts (nymphs and adults) started with 3059 nymphs and 850 adults /150 leaves, on the 2 nd week of October increased slightly till the end of October. After that the Seychellarum mealybug population slightly decreased to reach its lowest numbers during the 1 st week of March, since 24 and 58 individuals/150 leaves for nymphs and adults were recorded. Then, the pest population increased gradually to reach its highest level during the last week of August for nymphs and adults (18782 and 4691 individuals/150 leaves). The population decreased slightly again till the end of the September.
Data in Table 2 show the total monthly mean counts of the pest on H. helix leaves and their percentages. The highest percentage of the total monthly mean count was recorded in August (30.57%) followed by July (21.67%). The lowest percentages were recorded during winter months. Table 1 show the population fluctuations of the pest on H. helix leaves during the 2 nd season. The population of the insect started with 2835 and 919 individuals/150 leaves (nymphs and adults), during the 1 st week of October and decreased gradually to reach its lowest level during the last week of January and the 1 st week of February (11 and 19 individuals/150 leaves for nymphs and adults. The mealybug population attained its highest level during the 3 rd and the last week of August (6311 and 19662 individuals/150 leaves for adults and nymphs), then, decreased gradually till the end of the season.
Data in Table 2 show that the highest monthly percentages were recorded during August (33.24% of the total season count) followed by July and September, (21.58 and 23.64 %), while during the months from December to April, these percentage ranged from 1.14 to 2.91% of the total year count.
Data of both seasons reveal that the highest weekly population and monthly percentages was recorded during the last week of August. The population of I. seychellarum increased and reached its highest level of abundance during the 1 st week May on Dodonia viscose ornamental plant, after which the population declined gradually (Mesbah et al., 2012) . Although, these results are in full agreement with our results concerning the declined of the pest population after May but differed concerning the period of the highest population. The differentiation between our results and their results may be due to the differentiation in the kind of host plants (e.g. Hill, 1980) and in the geographical and consequently the climatic nature of the location of study. . Esfandiari et al. (2007) found that the abundance of the cottony cushion, I. purchasi (Maskell) in Khuzestan was differed according to the studied districts and the citrus hosts.
The numbers of Seychellarum mealybug on H. helix leaves during 2012/2013 and 2013/2014 seasons were used to determine the number of their generations according to Audemard and Milaire (1975) this method was used to determine the number of field generations either for coccoidea pests or others by many investigators for example Abd-Rabou and Moustafa (2010) used this method to determine the number of field generations of the oyster shell olive scale, Leucaspis riccae.
The number of generations is shown in Figure ( 1). Illustration in Figure ( 1, A) revealed the occurrence of four generations of the pest during 2012-2013 season. Adults of the 1st generation were appeared in the field during the period from October, 29 to December, 3. This generation lasted 43 days. The 2nd generation started from December, 10 to May, 13 and lasted 158 days. The third generation was observed from May, 20 to July, 8 and lasted 50 days. The last generation lasted 93 days and appeared from July, 15 to September, 30; whereas illustration in Figure (1, B) indicated also four generations for I. seychellarum during 2013-2014 season. The 1st generation was observed from October, 22 to December, 10 and lasted 50 days. The 2nd generation began from December, 17 to April, 29 and lasted 134 days. The 3rd generation was observed in the field from May, 6 to July, 15 and lasted 72 days. The fourth generation occupied the period from July, 22 to September, 30 and lasted 71 days.
Results of both seasons revealed that there is four generations for I. seychellarum on H. helix leaves in Assiut region. The shortest generation was the 1st one where the temperature was in its highest levels during the period of this generation. Many authors (e.g. Moutia and Mamet, 1946 and Blackmore, 1981) obtained the same result in which the brown scale insect has four yearly generations. In additions, some other authors (e. g. Hill, 1980; Godse and Bhole, 2003 and Mona, 2012) revealed that the pest has 2-5 generations a year. The conflict in the results may be due to the differences in the regions, climatic elements, the differences in host plants and cultural practices. Weather elements: 2012/2013 season: Data presented in Table 3 show that the simple correlation coefficient among temperature [Max.(x1) and Min.(x2)] and the pest population was positive highly significant, while the effect of relative humidity (x3) on the insect population was negative highly significant . Multiple-regression analysis showed that the three studied weather elements could be responsible for 70.67% of the changes in Icerya seychellarum population. The efficiency of each element on the pest population change was 55.16, 15.38 and 0.12 for minimum temperature, relative humidity and maximum temperature, respectively.
2013/2014 season:
Results in Table 3 indicate that the simple correlation between temperature [Max. and Min.] and relative humidity, and the pest population in the second season was similar to that of the first season. Also, Multipleregression analysis revealed that the efficiency of the studied weather elements occupied the same arrangement of the first season.
It is seemed that the variation in the action of mortality factors such as weather elements cause a considerable population fluctuations. Mesbah et al. (2012) found that the pest population fluctuated with temperatures. Geiger et al. (2001) found that the survival of the I. seychellarum immature stages was minimal at 30% R.H. 
Within-plant distribution:
The distribution of the seychellarum mealybug on plants was studied from several faces as follow: On plant leaves: On leaves level: Season of 2012/2013: Data of Table 4 show the mean monthly numbers of the insect pest and their percentages (out of the year count). The total mean monthly counts of the insect were 28794.78, 23104.47 and 17471.12 insect/150 leaves comprised 41.51, 33.31 and 25.19% of the total mean count of the pest during the whole season on bottom, middle and top level of H. helix plants, respectively. 
On leaves surfaces: Season of 2012/2013:
The mean monthly numbers of the Icerya seychellarum and their percentages as well as the total monthly count and its percentage on leaves surfaces of H. helix plants during the whole season were presented in Table  6 . The total mean monthly counts of the pest were 30054.9 and 33276.87 insects/150 leaves during the whole season on upper and lower surface of H. helix leaves. These numbers comprised 43.33 and 56.67% out of the whole year count. Season of 2013 /2014: Table 7 shows the mean monthly counts of the pest and their percentages out of the total year count on both surfaces of H. helix leaves. The total mean monthly counts of the pest during the whole season were 31916.7 and 38796.65 individuals /150 leaves on upper and lower surfaces of H. helix leaves. The percentages of the pest population out of the total season count were 45.14 and 54.86% on upper and lower surfaces of the leaves. 
Season of 2013/2014:
The total mean monthly counts and their percentages out of the total year count of the pest were calculated in 
On plant parts: Season of 2012 /2013:
Comparing the number of pest individuals inhabited the plant leaves with those on the branches; it was found that the general mean on the leaves was 69505.1 insects / 150 leaves, over 32499.5 insects / 150 branches (Table 10 ). These data constituted as 68.14 % on leaves comparing with 31.86% on branches of the same host plant.
Season of 2013 /2014:
The mean monthly counts of the seychellarum mealybug and their percentages out of the year count on H. helix plants were calculated in Table  11 . The total mean monthly counts were 70393.7 and 32606.35 insects on plant leaves and branches. These numbers comprised to 68.34 and 31.66 % of the total number (103000.05 insects/ 10 plants). The distribution of the I. seychellarum on the plants was studied from several aspects as follow: Data in Table 12 summarize the distribution of I.seychellarum on H. helix plants either concerning plant levels, leaf surfaces or plant parts. Concerning the level of leaves on plant, the percentages of the insect population on bottom, middle and top levels were 41.51, 33.31 and 25.19 during 2012/2013 season and in the second season (2013/2014), these percentages constituted 40.81, 32.94 and 26.25 on the respective levels. This finding indicated that the mealybug individuals harbor the bottom level more than the middle or the top level.
In regard to the level of branches, the insect population on the bottom, middle and top levels were 41.63, 33.00 and 25.37 during 2012/2013 season and 35.12, 36.27 and 28.61 in the second season. Again, the branches at the bottom level seem to be the superior over the middle and the top levels as a refuge for insect population. Concerning the leaf surface, the percentage of the pest population on the lower surface was higher than that on the upper surface .It was 56.67 and 43.33 % during the first season and 54.86 and 45.14 % during the second one. Data confirm that the I. seychellarum was negatively phototrophic. The plant parts in bottom levels either of leaves or branches were in shade and not exposed to the effect of direct sun and consequently were protected from a high temperature. Ben-Dov (2005) found that I. seychellarum females seek out a protected place to lay eggs.
Concerning the plant parts, the population of this Coccoid pest was more abundant on leaves than that on branches during both seasons. It was 68.14 and 31.86 % during 2012/2013 season and 68.34 and 31.66 % during 2013/2014 season, respectively . The nature of leaf and branch phenology is different. The branch is cylindrical in shape and so, it has not upper or lower surface. But the leaf has upper and lower surface and if the insect wants to hide from sunlight or a high temperature, it can be harbored the lower surface and vice versa. Javadi and Mahdavian (2011) showed that in winter the population of I. purchasi was higher on exposed sunny trees than that on shady ones, while in spring and summer it was inversed. The nature of leaf and branch anatomy is also different, whereas, the branches are hard enough than that of leaves which makes branches too thick for insects to penetrate and feed on. Thus, the tissue of leaves is more suitable for insect mouth parts to suck easily plant juice. Moreover, the food elements are metabolite within the leaf tissues, this may be make the insect food is more available in leaves than branches. Newbery (1981) found that the population of seychellarum mealybug was much more abundant on leaves and grapes than the bark. The author attributed this to that the leaves and grapes provide a much superior habitat than the bark.
Determining the appearance, population density and distribution of seychellarum mealybug on H. helix plants maybe enable us to define a time and a proper controlling way of the pest before its population causing serious damages. In addition knowing the preference of seychellarum mealybug for certain plant organs (leaves and branches) and location (bottom, middle and top levels) gives good information for IPM programmer to select a resistant plant, proper insecticides and proper controlling techniques. 
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